Cholinergic projections from the medial septum and diagonal band of Broca into the hippocampus have long been implicated in learning and memory. Projections from CA3 to neurons in the medial septum and the diagonal band of Broca have been anatomically characterized. The present experiments were designed to evaluate interactions between the dorsal CA3 subcortical efferents and the cholinergic efferents from the medial septum and diagonal band of Broca for spatial and nonspatial (visual object) novelty detection in the rat. In Experiment 1, physostigmine and scopolamine (both 0.4 lL at 30 lM) were infused into dorsal CA3 and animals were tested on a spatial and nonspatial (visual object) novelty detection paradigm. Scopolamine infusions into dorsal CA3 caused deficits for both spatial and nonspatial (visual object) novelty detection. Physostigmine infusions into dorsal CA3 enhanced both spatial and nonspatial (visual object) novelty detection. These data support models proposing that acetylcholine may control the dynamics for encoding, consolidation, and retrieval in the hippocampus. In Experiment 2, a selective transection of dorsal CA3 efferents in the fimbria resulted in deficits for spatial and nonspatial (visual object) novelty detection. These deficits were similar to the deficits caused by scopolamine infusions into dorsal CA3. These data demonstrate that dorsal CA3 and the medial septum/diagonal band of Broca interact, and that dorsal CA3 influences cholinergic inputs into the hippocampus to facilitate encoding.
Introduction
A neural circuit between the hippocampus and the septum (i.e., the medial septum and lateral septum) and the diagonal band of Broca has been well documented, as has the pivotal role of CA3 in this circuit (Gaykema, van der Kuil, Hersh, & Luiten, 1991; McLennan & Miller, 1974; McNaughton & Miller, 1986; Raisman, Cowan, & Powell, 1966; Swanson & Cowan, 1977 , 1979 Wyss, Swanson, & Cowan, 1980) . Briefly, CA3 sends axons through the ventrolateral portion of the fimbria that monosynaptically terminate in the lateral septum, medial septum, and diagonal band of Broca (on cholinergic neurons in the latter two) (Gaykema et al., 1991; Raisman et al., 1966; Wyss et al., 1980) . The medial septum and diagonal band of Broca send cholinergic and GABAergic projection fibers through the dorsomedial portion of the fimbria into the hippocampus, and most strongly to CA3 (Swanson & Cowan, 1977 , 1979 . The cholinergic fibers, in particular, have been implicated in hippocampal theta rhythm (McLennan & Miller, 1974; McNaughton & Miller, 1986) and have modulatory effects for learning and memory tasks. The cholinergic inputs have been the main focus of research since the GABAergic efferents may cause too
